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Based on the Sox2-KO embryo phenotypes, we are investigating the following points. 1) Is the loss of Sox2 expression in foregut affect the boundary between foregut and hindgut? 2) How does the loss of SOX2 cause fusion of trachea and esophagus? 3) Are the mesenchymal components involved in the Sox2-KO phenotypes?
The complementary or inversely related expression patterns of transcription factors CDX2, NKX2.1, and SOX9 with SOX2 during lung and intestine development have been reported (Que et al., 2007 , Gao et al., 2009 , Mahony et al., 2014 . In addition, the axial identity of digestive tract is considered to be regulated by Hox genes expressed in the mesenchyme at the circumference of the endodermal duct. Investigation is underway to clarify how expression of these transcription factors are affected in the Sox2-KO embryo. Breaking Left-Right (LR) symmetry in Bilateria embryos is a major event in body plan organization. Establishment of LR asymmetry is essential for body handedness, directional looping of internal organs (heart, gut...) and differentiation of the heart and brain. Many syndromes and defects are associated with aberrant LR asymmetry in human.
We have characterized the LR body axis in Drosophila through the identification of myosin ID (myoID) as a unique situs inversus gene. The myoID (aka Myo31F) gene is a major LR determinant in flies that is required for dextral coiling of organs (genitalia, hindgut, testis). In the absence of myoID, flies show an inverted phenotype with organs undergoing sinistral morphogenesis. Our recent work revealed a direct coupling between the LR determinant MyoID and the atypical cadherin Dachsous for propagation of LR information to target tissues, providing the first evidence for a role of the Fat/Ds PCP pathway in LR asymmetry.
Our ongoing work aims at addressing the following questions: i) what is the molecular and cellular function of myoID, ii) what is the nature of the molecular coupling between the myoID LR determinant and Dachsous/PCP?, and, iii) what is the evolutionary conservation of myoID function in vertebrates (zebrafish, xenopus) LR asymmetry?
We will present novel results showing that myoID is not only necessary for establishing LR asymmetry but is also sufficient to generate de novo LR asymmetry, making it a true LR determinant.
Furthermore, molecular studies show that MyoID interaction with actin is chiral, and that its function is conserved in vertebrates.
Altogether, our results reveal that the MyoID system is a major chirality determinant essential for orienting the LR axis in both vertebrates and invertebrates. The spider Parasteatoda tepidariorum embryo offers a unique opportunity to investigate the diversity of developmental processes for stripe formation in a growing epithelium. The recognized, stripeforming processes, however, have been little characterized from cellular and quantitative perspectives. We addressed this issue by focusing on development of stripes of Pt-hedgehog (Pt-hh) expression, which are characteristic of the arthropod phylotypic stage. We performed cell labeling to provide evidence for dynamic waves of Pthh expression involved in stripe formation in the presumptive head and opisthosomal regions of the surface epithelium. Notably, despite contribution of differential cell movements to shaping the caudal lobe, surface cells derived from around the germ-disc center were persistent in the terminal portion of the nascent caudal lobe where Pt-hh stripes were repeatedly generated, indicating Pt-hh expression oscillations in the cell populations. Further, we showed that prior to appearance of thoracic Pt-hh stripes, multiple stripes of Pt-not2 expression simultaneously appeared in the field where loosely regulated cell divisions and polarized cell intercalations started to contribute to axis growth. Finally, we quantitatively analyzed Pt-hh stripes using sibling embryos fixed serially. By introducing an index of embryo shape, we reconstructed the progressive changes in Pt-hh expression patterns, which captured repeated splitting of Pt-hh stripes and oscillations of Pt-hh expression in the presumptive head and opisthosomal regions, respectively. Analyses allowed us to estimate the rate of axis growth, the time interval between the stripe-splitting events, and the periods of the oscillation cycles. Our cellular and quantitative characterization of three distinct stripeforming processes in the simple yet dynamic epithelium of the spider model lays the foundation for experimental, theoretical and evolutionary studies of cell-based pattern formation. 
